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Abstract 



PROBLEM TO BE SOLVED: To obtain a new bacterium useful for producing an L-amino acid, 
containing a plasmid containing a phenylalanine transaminase gene derived from a bacterium belonging 
to the genus Paracoccus at the downstream of a promoter functioning in a host bacterium. 
SOLUTION- This bacterium is obtained by adding a recombinant plasmid incorporated with a DNA 
encoding a phenylalanine transaminase derived from a bacterium (e.g. Paracoccus denitnficans, etc ), 
belonging to the genus Paracoccus at the downstream of a promoter functioning in a host bacterium to 
the host bacterium being Escherichia coli. The new recombinant bacterium has a base sequence 
between the promoter and an initiation codon of phenylalanine transaminase, being sequence of the 
formula. An L-amino acid can be efficiently obtained by treating the bacterium or its treated material with 
an oxo-acid compound in the presence of an amino acid donor. 
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iSMH ( 1 7 7 b p ) i*0±i«traR«©-aJ (95b 
p) *StrB«t*«»«bfc. 

CO 0 7 7] PCRO/cfeC^^-iUlt f&tfi 10 

$mm$>mim-%9Rv&?m*k i o ^l/c««e?u 

&Wr y =f * ^ u^^- K4S^7-iz>xy7 4 v 

[0 0 7 81 ^>*^^-<DK?iJt^ ±fl^fSJ|f?i|S 
SP»Se?iJ (EMW I 929-958 #a<£>i&SCt 
tliif > ON*M4-SRftgeor K p n I SS8Ha**£fiS 

5*J*-^ 1<0^1 1 7 1-1 200 #§CDlMSCctg^) Cc 
g-3t>"Cl§itUfc 0 20 
CO 0 7 9 ] PCROJKJ&W, 5m 1 (0.09/ig) O^* 

7^U" pPAP142, &4uMCD^"-7^*7— , l.OlgffiCD 
DNA#'J>7- te\ 5/i 1 <Dl0fgJa«»L S5m 1 (2m 
m) O7^+^NTPteJ:c>'30.5/i I <D7ka a 6&<5iB£• 
S^^:fliC>-C % 9 4tt3 0#. 5 5°Cr3 0f>\ 7 2*C 
■CI 3 OHJgOiirCikl^Off^/c £ 

r^PCRS^CDDNAKfit (1^3 0 0 b p) 

CO 0 8 0 ] ftZtltcDN AWiftZHr 5 - y'^r X * K 30 
pBluescr iptSK( + ) (Strataqenetti*) 
<DE c o RVT^WSMlCCtfAU ^SKpBSK 
l£f#?c 0 pBSKl^EcoRI-Kpnl-Ec 
o R I BrJt(Di&Si2?»J^^O, PCRrfi/cD NA# 

CO 0 8 1 ] 77X 5FpBSKl*36(CEcoRI 
r«J»rU iien/cftlbObp^DNAK^pPA 
P142(DEcoRI SJWBWt (#J3 8 0 0 b p : T> 

tf^y^Bttae?, iac^o«-wh7>xr 
st- wig*® a- aaMitsfe) taasor, 40 

xJfcSI^ X * FpPAP2 43 *f#jte. 
[0 0 8 2 ] pPAP243«, lac V'a*:-*?<DT 

M^RC/3' *BW?««3WiE*[fi|«c*eShr*5 0, P 
PA P 1 4 2iCfc;«^7 3 v*;*fcfc<D:/D*:-£jl 

So 

[0083] p PA P2 4 3 JCfcC^r . ! acT'Pt- 
* (SS?«JS^3r^L>/ciSS@2?iJ^Wr^) iA" 7 3 7 

h7>^7 ^ vm&^gaiRmw (ejwh* so 
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0 24-2 2 0 smmomm^m-r^t&mm 

[0 0 8 4] C3)£fc3S:/7*5 F p PAP 2 434*b 

«PlC2)r»ft:»K^ r 5^ 5 Kp PAP 2 4 3*. 
* y ^7 • 3 y (Escherichia col i) 
H B 1 0 1 J*lCi*AU ^SCgH* H B 1 0 1 ( p 
PAP2 4 3) *mc a 

[0 0 8 5] m&mZ ^7>^7;t-^l77X 
U'pPAP2 43 **tp^Jl»*KWft«<D««»0 
F7>X7^t-fe'gf4 

tJISJISS^ l (3 F7>^7$ fe*»H^^ 

5 K p P A P 2 4 3 «r*ALte«mEfft»H B 1 0 1 
(PPAP24 3) (mf&PU (3)) CQh^>^r^7" 

[0086] p^-^aae»t3-FT4« 

i'^IS < 7 ^ 5 F p P A P 1 4 2 (§£Sfe 

«^ti-Cl^5*^P*-^ ( 1 a c ) 4 F7>^7$ 
7" - -b'SiaR«« 4 ©HWW pPAP243i ttgtt 

ssptrajft^^ ^sFppaphi6 (f*se#*tw i 
en), p pap i 4 i 7 (f£ia###ji (2)) at>'p 

PAPSD6 1 (f£fe##Pll (3)) Cco^r, Ztl<b 

zmALtc&Kng&kv h 7^75 7^— fe*ffitt*afis 

[0 0 8 7] ^IHE&tt® h 7>X7 5 tf 

(P/oA'^FFyyF^, 0. 5%>f-^FxtxF7 
£K 0. 5%NaCl, 2%^Un-^ % 2%^^) 

x-mmm Ltcmz-m&n* £&ftttt*4 . 5 m 1 (cm 
»ofc«o. 5 m 1 zazmmtguk < 1 0. 2% 

^K^H, 0. 5%L-^;U^ 5 >m+ h l ) OA, 2% 
n->X^-^y^-, 2%^-XhN, 0. 3%«;> 

ili^uOA, o. 7%y>M^2^y^A, o. i 

%M7>^^A, 0. 0 2 5%M7n^^A- 
7**0^, 0. 03%^7'J>, 7>fv';>200/i 
g/m 1 £gt?tgtfi ( p H 7 . 0) ) 50ml (C*ffi§ 
U 3 7TOt2 6. 5«pfH»i^S«Lte. 
*SHi&0. 2mlMl t iS^ffl«(0. 0 1 

-fe^;uh y y7 c ;ur>^r^^A. o. 9%SjttF»;^ 

A) 4dj lfC8SJDl/r3 0 Q C, 3 O^Pa-O**^- F 
Ctl«ra^J»Lfca±»4m 1 J^o 

[0 08 8] b^yzT$j--Vr%t± (y 
> • f-^>*r 57^— fe'rStt) ti> 2 -**y-4-y 

[0 0 8 9] mtmmm& ( o . 2 m d ccsa^ 

(0.2^ 2-**y-4 -^x^;VS§lS^y OA, 0.3 



(9) 



15 



t'J 
3 0 



75M L -^*S>i^ ,J ^ AteJ;af0125M 
-U>«)0. 8ml£*?stt]0. 

C (Nucleosll 10C18*7A (4x2 5 0min. MAC 
HEREY-NAGELttM) . «B4 0 mM >B3* 
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**y$A<pH2. 5) /CH.CN [9/1] . 1 
m 1 /$h «WiKfi2 5 4 nm) tCC, JSlt^fiSE^L - 

[0 09 01 »]5aa*4TIE« 1 (C^bfc. 
(0 0 9 M 

can 





:7n^-* U ac ) 


(un its/tat broth) 


p PAP243 




4. 7 


Mi 

p PAP1 42 
p PAP 1 4 1 6 
p PAP1 4 1 7 
p PAPSD6 1 


K9JS^4 

K*«#7 
j K*]##8 


2. 2 

1. o 
0. 3 

2. 5 



[009 2] |$|lit^bfcffi«K pPAP243£HB 

i o iftKS»Aifc»«E»s«. a^-^«sa« 

* ■ ** < m * 5 F p P A 
P 1 4 2 *iAb?tW2 . 1 «W>*ft»«tt*wl» 

[0 09 3] *fc. P PAP2 4 3i|Sl««:a^--^ 

-$th7^7? 7 ~MBMW*i ©RSCDgE'ija 5 P P 
AP24 3i»S&5^7^5F. P PAP 14 1 
6 pPAP1417SVpPAPSDei^iA 
Ufc»!ME»»"Ctt. P P A P 2 4 3 *m\ t,fc*©*> 

4»t6(i%aa. 0. 2H^F«>«. o- 5%L 

- 2%5-^.HN. 0. 3%'J>^1*'^ A - 

A 0. 0 2 5%K®7^^A-7» 0. 0 
3%*7 (pH7. 0)) 100ml 

&C f^BJIJS^ 1 © ( 3 ) r»fc*K*0&W«»l*H B 
10 1 (PPAP243) 37-CT- 

2 e wniHtf a. c<o^mmc 2-^-4-7* 
ijnw#-;->A4. 33g. L-^*s>»7hy 

«WIM. 7>t-T*tpH8. 8KIOEU »C3 
0"C-C2 6. 5«mrtW^"CiWRS**f ^- 

A 2 54g(pH8. 8) «:»»U'CRlS*tT5. S 



20 ft. fSt±^Mb-C. 5N NaCl-C P H5. 5«C* 
fiT4. *>< 0-CiR*tt8 8X-C**fiStt#L- 2 -r 
5 y - 4 - -y xr.;uB8aW>lttil*»4 C t **"C# 
[0 09 5] ##^1 MF7>^7St-^17- 

5 x 5 f ©t$ii 

*5 P PAP 1 4 3 4l*llfc«Wi^*5 FpPAP 1 
416. PPAP 1 4 1 7RtfP PAPSD6 1 *«T 

[0 09 6] (DPPAP 1 4 1 6<DP)Si 
30 mm 1 C 1 )TWL^i^^ s FpPAP 142 
Sr. #IRS*K p n 1 fcJcO'M 1 u I T?WKU 
fr D N AtSiJt ( 3 8 9 0 b p : T >KV «J >B«4»faK 

£#t?) (C>J>*-DNA (Kpnl-MUl 'J># 
-DNA :ie?iJ#^6©^7 0~8 4#@©SSK:tB 

*Jl«gorHWLI»^^2 FpPAP 14 16 
*»fc (IB«*ffi«>«**EI2{C7nOft:. ) • 
DNAtt 38 1ASDNA^(7^7^^* 

40 JsSbfc4>©*ffli.^c. COT. 151) • 

[0 097 ] WfctifcfBB^ ^ 5 FpPAP 1416 

ac) i I- 9>*7 3 7— tf»SR««iOM©tt«E?»J 

ie^J##6-C7nL//caO-C*>^. 
[0 0 9 8] (2)PPAP14 1 7©M« 
SlttWl CiyCJRWOfcJfSmy^S FpPAP 142 
*. «IK P n I fc«fctfM 1 u 1 M 
B?^UT--te' (Munq bean nuclease) -CUSMLX^m 
50 WtUfc. I^/cDNAifi- («38 9 0 bp:7 



(10) 



17 



10 



I -¥?a^$8y >#-DNA : Ey»J«-^7©*7 0-8 
8#S<D**«:ffi^) «r»ftO-CBBaU»*^^5 F 
p PAP 1 4 1 IZiWtc <8B«l*ffiO«B8*H2K:^U 
/c 0 ) . 

[0 09 9] |#e>tlfcSf^X5 Hp PAP 1 4 1 7 
« k ^P^t-* (lac) R^<^3 9*^S*r7> 

^7 ^ t-fe'S£f ©fflSiJSm, :?*n^-£ (l 
ac)i h 5>^T S t-ffllR««iOB©SIE?J 

[0100] (3)pPAPSD6 KDHSi 
SSKffll CiytWWl'fcJSJl^* 3 FpPAP 1 42 
4, ©IKBBSRKp n I teicXM 1 u I tWb, ^e>n 
/cDNAffiK" (i^3. 9kb:7>tS/y>Ktt«fi 

I a c^ci^WF7>X7 5*— K»R«« 
*Stf) tcy>*-DNA (Kpnl-Mluiy>* 
-DNA : K?iJ#-^8CO»6 9~7 8»gCDttfi«:ffi 
«SiBLrBJ»L*Sl^*3 Fp PAPS DO 1 

ft»fc. 

[0101] WMifc**^** FPPAPSD6 1 

X7$t-b*ae : f©af?si^^, ^n*-* (i 

ac) £ h^7 5t- tf«R«i«iOIBa>**HaW 
tt. |B^J»^8r^U/tiiO-CftS. 
[0102] 

SEQUENCE LISTING 



20 
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[0 1 0 3 ] *»fa«ft«J«rffl^SCtCCct»3. L-T 
*yg$ (L-2-7^-4-7x^;HSK^^) £X 

±6CJ:0, L-7 5 yitafil t N -»7 5 /MR 

[0 10 4] rRJ?iJ«:7y-y**F j 

<223> — CD— SP^ct^n 7^7^4*h7>^7 

|B?U (Sequence of the fusion of a portionof a vect 
or and 5' upstream part of the Paracoccus transami 
nase qene codinq reqion) 

[o i o 5 ] mm^G, 7s^807 y-7-** f 

<223> Uftt ';>*-i^3 7*^fi* 

#gfr£b/tSc'F l J (Sequence of the fusion ofa portion 
of a vector,a linker.and 5* upstream part of the 
Paracoccus transaminase qene codinq reqion) 
[0106] B5?'J3H§9&c>*l 0CD? y-f-** F 
<223> AIW{CMSn/c7*7 Jv-omn (Artifici 
ally synthesized primer sequence) 
[0107] 



<aiO> TANABE SEIYAKU CO. , LTD. 

<L20> Novel Mi croorqanism and Process for Preparing L-Amino 
Acid Using the Same 

<130> A00-4691 

<L40> 
<141> 

<150> 3P013688/1999 
<151> 1999-01-22 

<160> 10 



[0108] 



<170> Patentln Ver. 2.0 

<210> 1 
<211> 2251 



(u) ^200 0-270 882 



20 

19 

<212> DNA 

<213> Paracoccus denitrificans 



<220> 
<221> CDS 

<222> (102 4).. (2205) 
<400> 1 

qatcqqcqtc qccaaqqqca aqaaqqtcqc cqacaaqcqc qaaaccqccq ccaaqcqcqa 60 

Ctqqaaccqq caqaaacacq tttqqctqaa qcaqqqttaa qccttqccqc cccqcqcqqc 120 

tqcqqttaca tcqqtqtcqt ttctqcqcqc qcqqqaqqaa qqccqatqtC caccqattcc 180 

qacqatccqa aaqtqctqqt ctcqaccqac tqqctcqccq cccatctqaq cqatcccqac 240 

Ctqcqcqtca tcqacqccac ctqqttcctq qaqcccqqcc qcqatqcqcq qqccqaatac 300 

atqqccqctc atatccccqq cqqcccqctt cttcqacatc qacqaqatcq cqqacaaqcq 360 

caqcaactqc cqcatatqqc qccccaqccc qaqatqttca tcaqccqcat qcqcqccatq 420 

qqcatcqqcq acqqccatca qqtcqtqatc tacqacaatt cqcccqtqcq ctcqqcqqcq 480 

cqqqtctqqt qqaccttcaa qctqatqqqc aaqcaqqacq tqqcqqtqct qqacqcqqct 540 

tcqqcaaatq qctqqccqaq qqccqcqaqa tcqaqqacat qccqccqatc ctqcqcqacc 600 

qccacatcac cqtqcaacqc caqqcqqcqc tqqtqcqctq acqtqaccca qqtcqccqcq 660 

qccaqcaaqc tqqqcqacca tqaqatcqtc qatqcqcqct cqqccqaaqc cttccqcqqc 720 

qaqqcqaccq aaccqcqqqc cqqcctqcqc tcqqqccaca tccccqqctc qaaaaqcctq 780 

cccttcqqcc qqctctacqa ccaqqacqqc acqctqaaat cacccqatqc qtqcqcqccq 840 

aattcqaqqc cqccqqcqtq qacctqtcqa aacccqtcat caccactqcq qctcqqqqqt 900 

qacqqcqqcc qtqctqttCC tqqcqcttqa acqcatcqqq caccqqqacc attcqcttta 960 

tqacqqaaqc tqqqccqaat qqqqcaqqtt ccccqacctt aaaatcqcaa ccqqaqacqc 1020 

qtq atq ctq qqc aat Ctq aaa ccq caq qcc ccc qac aaq ate Ctq qcc 1068 
Met Leu Gly Asn Leu Lys Pro Gin Ala Pro Asp Lys He Leu Ala 
1 5 



10 15 



ctq atq qqc qaa ttc aqq qcc gat ccc cqc caq qqc aaq ate qac ctq 1116 
Leu Met Gly Glu Phe Arq Ala Asp Pro Arq Cln Gly Lys He Asp Leu 
20 25 30 



G2> «H2 00 0-2 7 08 8 2 

21 22 
qqc qtq qqq qtc tac aaq qat qcc acc qqc cac acc ccq ate atq cqq X164 
Gly Val Gly Val Tyr Lys Asp Ala Thr Gly His Thr Pro lie Met Arg 
35 40 45 

qcc gtc cac gec qcc qag cag cgc atq ctq gaa acc qaq acc acc aaq 1212 
Ala Val His Ala Ala Glu Gin Arg Met Leu Glu Thr Clu Thr Thr Lys 
50 55 60 

acc tat qcc qqc etc tcq qqc qaq ccc qaq ttc caa aaq qcc atq qqc 1260 
Thr Tyr Ala Gly Leu Ser Gly Glu Pro Glu Rie Gin Lys Ala Met Gly 
65 70 75 

qaq ctq ate ctq qqc qac qqa ctq aaa tec qaq acc acc qcq acq ctq 1308 
Glu Leu He Leu Gly Asp Gly Leu Lys Ser Glu Thr Thr Ala Thr Leu 
80 85 90 95 

qcq acq qtc qqc gqc acc ggc qcc etc cqq caq qcq ctq qaa ctq qcq 1356 
Ala Thr Val Gly Gly Thr Gly Ala Leu Arq Gin Ala Leu Glu Leu Ala 
100 105 no 

cqc atq qcq aac ccq qac ctq cqq qtc ttc qtc age qat ccq acc tqq 1404 
Arq Met Ala Asn Pro Asp Leu Arq Val Phe Val Ser Asp Pro Thr Trp 
115 .120 125 

ccq aac cat gtc teg ate atg aat ttc atg gqc ctg ccg gtg cag acc 1452 
Pro Asn His Val Ser He Met Asn Phe Met Gly Leu Pro Val Gin Thr 
130 135 140 

tat cqc tat ttc qat qcc qaq acc cqc qqc qtc qat ttc qaq qqc atq 1500 
Tyr Arq Tyr Phe Asp Ala Glu Thr Arg Gly Val Asp Phe Glu Gly Met 
145 150 155 

aaq qcc qac etc qcc qcc qcq aaa aaq qqc qac atq qtq ctq ctq cac 1548 
Lys Ala Asp Leu Ala Ala Ala Lys Lys Gly Asp Met Val Leu Leu His 
I 60 165 170 175 

qqc tqc tqc cac aac ccq acc qqc qcc aac ctq acq ctq qat caa tqq 1596 
Gly Cys Cys His Asn Pro Thr Gly Ala Asn Leu Thr Leu Asp Gin Trp 
180 185 190 

qcc gaq ate qcc tcq ate ctq qaa aaq acc qqc qcq ctq ccq ctg ate 1644 
Ala Glu He Ala Ser He Leu Glu Lys Thr Gly Ala Leu Pro Leu He 
195 200 205 

gac ctg gee tat cag ggc ttc ggc gac qqq ctq qaa qaq qac qcq qcc 1692 
Asp Leu Ala Tyr Gin Gly Phe Gly Asp Gly Leu Glu Glu Asp Ala Ala 
210 215 220 



qqc acc cqq ctg ate qcc tcq cqc ate ccc qaq qtq ctq ate qcq qcc 1740 
Gly Thr Arq Leu He Ala Ser Arq He Pro Glu Val Leu He Ala Ala 



^2 00 0-27 0 88 2 
<13) 24 



23 235 
225 230 " 



aQ r aaa aac ttc qqc ate tac cqc qaa epe acc qqc tqc Ctq 1788 
tcq tpc aqc aaq aac ttc flfl ^ ^ ^ Leu 

ser Cys Ser Lys Asn Phe Cly He lyr a q ^ 



240 245 



[0109] 



260 265 

- - ~ ~ r s s 5 - - « - - - - 1884 

Met Ala Phe Leu Asn Arq Gin Thr lyr ^ 
275 280 



= = = = = = = = " = = = = 

295 

290 



305 310 



qaq caa etq qcq qqc qaq ttq cqc qat etc aqc £ « £ £ « *>28 
Glu Gin Leu Ala Cly Clu Leu Arq Asp Leu Ser Gly ^ 



320 325 



„ M ow *c „ « ~ - « « « - - - S 
Gly Phe Val Ala Clu His Arq Cly Met Phe Ser Arq ^ 
340 345 

=============2== 2124 

355 360 



370 375 



atc ctfl ,CC cqc qct ate ate qaq qtq qqq *= taaqccaccq eaaqqqeqCC 2225 

Ile Leu Ala Arq Ala He lie Clu Val Cly Val 
385 390 

2251 

qqaqacqeqe CCtttttctt ccacqt 

<210> 2 
<211> 394 
<212> PRT 

<213> Paracoccus denitri f leans 
<400> 2 



(14) 



2000-270882 
26 



25 



M-t Leu Cly Asn Leu Lys Prx> Gin Ala Pro Asp Lys lie Leu Ala Leu 



10 



15 



Met Gly 



Glu Phe Arq Ala Asp Pro Arq Gin Gly Lys He Asp Leu Gly 



20 



25 



30 



Val Gly Val Tyr Lys Asp Al 

35 40 



a Thr Gly His Thr Pro He Met Arq Ala 
45 



Val His Ala Ala Glu Gin Arq Met Leu Glu Thr Glu Thr Thr Lys Thr 



50 



55 



60 



Tyr Ala Gly Leu Ser Gly Glu Pro Glu Phe Gin Lys Ala Met Gly Glu 



65 



70 



75 



Leu 



He Leu Gly Asp Gly Leu Lys Ser Glu Thr Thr Ala Thr Leu Ala 



85 



90 



95 



Thr Val 



Gly Gly Thr Gly Ala Leu Arq Gin Ala Leu Glu Leu Ala Arq 



100 



105 



no 



Met Ala Asn Pro Asp Leu Arq Val Fhe Val Ser Asp Pro Thr Trp Pro 



125 



115 ^° 
Asn His Val Ser He Met Asn Phe Met Gly Leu Pro Val Gin Thr Tyr 



140 



130 135 
Arq Tyr Phe Asp Ala Glu Thr Arq Gly Val Asp Phe Glu Gly Met Lys 



155 



145 150 

Ala Asp Leu Ala Ala Ala Lys Lys Gly Asp Met Val Leu Leu His Gly 



165 



170 



175 



Cys Cys His Asn Pro Thr Gly Ala Asn Leu Thr Leu Asp Gin Trp Ala 



180 



185 



190 



Glu lie Ala Ser He Leu Glu Lys Thr Cly Ala Leu Pro Leu He Asp 
195 200 205 

Leu Ala Tyr 
210 

Thr Arq Leu 



Gin Gly Fhe Gly Asp Gly Leu Glu Glu Asp Ala Ala Gly 



215 



220 



He Ala Ser Arq He Pro Glu Val Leu He Ala Ala Ser 



235 



240 



225 230 

Cys Ser Lys Asn Phe Gly He Tyr Arq Glu Arq Thr Gly Gys Leu Leu 



245 



250 



Ala Leu Gys Ala Asp Ala Ala Thr Arq Glu Leu Ala Gin Gly Ala Met 



260 



265 



270 



(15 ) wd 2000-270882 



[0110] 



[0 111] 



28 

Ala Phe Leu Asn Arq Gin Thr Tyr Sen Phe Pro Pro Phe His C1 V Ala 
275 280 285 

Lys He Val Ser Thr Val Leu Thr Thr Pro Glu Leu Arq Ala Asp Trp 
290 295 300 

Met Ala Glu Leu Glu Ala Val Arq Ser Gly Met Leu Arq Leu Arq Glu 
305 310 315 320 

Gin. Leu Ala Gly Glu Leu Arq Asp Leu Ser Gly Ser Asp Arq Phe Gly 
325 330 335 

Phe Val Ala Glu His Arq Gly Met Phe Ser Arq Leu Gly Ala Thr Pro 
340 345 350 

Glu Gin Val Lys Arq He Lys Glu Glu Phe Gly He Tyr Met Val Gly 
355 360 365 

Asp Ser Arq He Asn He Ala Gly Leu Asn Asp Asn Thr He Pro He 
370 375 380 

Leu Ala Arq Ala He He Glu Val Gly Val 
385 390 

<210> 3 
<211> 35 
<212> DNA 

<213> Escherichia coli 
<400> 3 

tttacacttt atqcttccqq ctcqtatqtt qtqtq 

<210> 4 
<211> 1094 
<212> DNA 

<213> Paracoccus denitri ficans 



<400> 4 

gaattqtqaq cqqataacaa tttcacacaq qaaacaqcta tqacatqatt acqaattcqa 60 
qctcqqtacc cqatcqqcqt cqccaaqqqc aaqaaqqtcq ccqacaaqcq cqaaaccqcc 120 
qccaaqcqcq actqqaaccq qcaqaaacac qtttqqctqa aqcaqqqtta aqccttqccq ISO 
ccccqcqcqq ctqcqqttac atcqqtqtcq tttctqcqcq cqcqqqaqqa aqqccqatqt 240 
ccaccqattc cqacqatccq aaaqtqctqq tctcqaccqa ctqqctcqcc qcccatctqa 300 
qcqatcccqa cctqcqcqtc atcqacqcca cctqqttcct qqaqcccqqc cqcqatqcqc 360 



35 



[0 112] 



12000-270 8 82 
OS) jo 

29 

nrrncccqct tcttcqacat cqacqaqatc 420 
^ccqaata catqqccqct catatccccq qcqqcccqct 



430 

r^rrccaqcc cqaqa^qLL, 

gcqqacaagc qcagcaactq 



ccqcatatqq 



cqccccaqcc cqaqatqttc atcaqccqca 



r^r rtacaacaat tcqcccqtqc 540 
taca c«at MK<,Wt CtaHB 

„ — „ — , — ' 

«r naacctqtcq aaacccqtca tcaccactqc 960 
cqtqcqcqCC qaattcqaqq CCqCCqqCqt qqaCCtqtcq 

rcctqttc ctqqcqcttq aacqcatcqq *accqqqac 1020 
qqctcqqqqq tqacqqcqqc cqtqctqttc qq 

,- trrrcaacct taaaatcqca 1080 
,„ rtaaaccqaa tqqqqcaqqt tccccqaccc 
cattcqcttt atqacqqaaq Ctqqqccqaa 

1094 

accqqaqacq cqtq 

<210> 5 
<211> 156 
<212> DNA 

<213> Artificial Sequence 

<U0> nf the fusion of a portion of a vector 

<223> Sequence of the fus coccus transaminase 

and 5" upstream part or u 
qene codinq reqion. 

tttcaC acaq qaaacaqcta t^catqatt acqaattcqa 60 
paattqtqaq cqqataacaa tttcacacaq 

aa accattcqct ttatqacqqa a*tqqqccq aatqqqqcaq 120 
tqaaqqtacc qqqcaccqqq accattcqc 

156 

Cttaaaatcq caaccqqaga cqcqtq 



[0 113] 



qttccccqac 

<210> 6 
<211> 90 
<212> DNA. 

<213> Artificial Sequence 



<220> . option of a vector, 

„ _f r hP fusion of a pur 
<223> Sequence of tne ^ 
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31 . 32 
a linker ,and 5' upstream part of the Paracoccus 
transaminase gene coding region. 
<400> 6 

gaattgtgag cggataacaa tttcacacaq qaaacaqcta tqacatqatt acqaattcqa 60 

qctcqqtacc taaqqaqqtt taaqcgcqtq 9Q 

<210> 7 
<211> 90 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Sequence of the fusion of a portion of a vector, 
a linker, and 5' upstream part of the Paracoccus 
transaminase gene coding reqion. 

<400> 7 

qaattqtqaq cqqataacaa tttcacacag qaaacaqcta tqacatqatt acqaattcqa 60 
qctcqqtacc taaqgaqgtt taaqctattg on 

C0115] 

<21G> 8 
. <2U> 85 
<212> DMA. 

<213> Artificial Sequence 
<220> 

<223> Sequence of the fusion of a portion of a vector, 
a linker,and 5' upstream part of the Paracoccus 
transaminase qene coding reqion. 

<400> 8 

qaattqtqaq cqqataacaa tttcacacag qaaacaqcta tqacatqatt acqaattcqa 60 

qctcqqtacc ttaaqqaqac gcgtg oc 
[01 16] 85 

<210> 9 

<211> 30 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Artificially synthesized primer sequence. 
<400> 9 

qaagqtaccg qgcaccqqqa ccattcqctt 

[0 1 17] 

<210> 10 
<2ll> 30 



(18) 



33 

<212> DMA 

<213> Artificial Sequence 
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34 



<220> 

<223> Artificially synthesized primer sequence. 
<400> 10 

qqtttccaqc atqcqctqct cqqcqqcqtq 30 

;oii 8] * [02] ttmbv^ATzr-vmiy^As. fppa 

[mm<ommmm j 10 phi6Mppapui7 <om&sw®Nk*7j<-? 

1 4 3 off mx&wtmzfiktmxm* * 
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